The partial nitrification bioreactor (PNBR) was operated at a constant temperature and an influent synthetic wastewater pH of 35°C and 8.5, respectively. The effects of dissolved oxygen concentrations (DO), hydraulic retention times (HRT), and the nitrogen loading rates (NLR) on the ammonium removal efficiencies and the NO2-N/NOx-N ratio were investigated. The activity of nitrite oxidizing bacteria was stimulated at high DO concentrations. .day, the ratio of NO2-N/NOx-N reached to the highest level of 0.76 under the operational conditions. However, the removal efficiency of NH4-N decreased from 94% to 92%. Further increased the NLR caused the deterioration of NH4-N oxidation and NO2-N/NOx-N ratio. The stable NO2-N production rate of about 810 g/m 3 .day (2.5 g/m 2 .day) was obtained under the NLR and surface loading rate of 830 g NH4-N /m 3 .day and 3.55 g/m 2 .day, respectively.
Introduction
Nitrogen compounds (NH x and NO x ) are present mostly in the form of ammonium in the industrial and domestic wastewaters. The discharge of ammonia effluents causes oxygen demand in the receiving waters and also excessive ammonia concentrations are toxic to aquatic life. This type of wastewater should not be discharged into the environment without treatment. Nowadays, biological nitrification and denitrification converts ammonium into molecular nitrogen which are the most widely used process for ammonium removal from the wastewater.
Biological excess sludge which contains concentrate pollutants produced from biological wastewater treatment plants (WWTP) is needed for specific further treatments like an anaerobic digestion. The recirculated supernatant which is produced from sludge digester, contributes to 15-20% (contain up to 1000 mg NH4-N/L) of the influent nitrogen load in the WWTP. Because of high NH 4 -N concentrations in the supernatant, it is proposed to separately treat rather than to return and mix with the raw wastewater to the WWTP influent (Arnold et al., 2000; Beun et al., 2001; Gut et al., 2006; Wett et al., 1998) . Side stream treatment may be considered as an alternative method to cope with the excess nitrogen load into the WWTP.
In the classical biological nitrogen removal (BNR) process, firstly ammonium is oxidized to nitrite by ammonium-oxidizing bacteria (AOB) and nitrite is converted to nitrate by nitrite oxidizing bacteria (NOB) under aerobic conditions. Then the nitrate is further reduced to molecular nitrogen by heterotrophic organisms under anoxic condition. The overall stoichiometric equation of nitrification process (Eq. 1) (Rittmann and McCarty, 2001 ) and
